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NORTH AMERICAN BIRD PHENOLOGY PROGRAM:
llluminating Shifting Migratory Bird Patterns Using A Legacy Citizen Science Project

Jessica Zelt, Jason Courter, Ali Arab, Ron Johnson, and Sam Droege

Abstract

Over the past four years, the North American Bird Phenology Program (NABPP) has revived a legacy dataset of first arrival dates, maximum abundance, and departure dates of migratory birds across North America. This
historic program, active between 1880 and 1970, was coordinated by the Department of the Interior and sponsored by the American Ornithologists' Union. With a growing network of over 2,500 volunteers worldwide,
records are being transcribed online and made freely accessible to the public, researchers and policy makers. The NABPP was established in response to questions about changes in climate around the globe and the
need to understand the wide-scale effects on bird migration. With this collection, we have established a historical baseline of bird arrival dates to compare with recently collected data. Understanding long-term
changes in spring migration arrival dates in birds can provide an important indicator of reproductive success and therefore population stability. Here, we present two case studies illustrating how data from the North
American Bird Phenology Program have been used to model historical Ruby-throated Hummingbird (Archilochus colubris) and Purple Martin (Progne subis) arrival dates in eastern North America.
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SCANNING THE MIGRATION CARDS CONVERTING THE CARD INTO AN IMAGE TRANSCRIBING THE DATA RELEASING THE DATA
To date, over 1.2 million original migration records, dating between 1880-1970, All of the scanned migration cards are converted into A world wide network of over 2,500 volunteers transcribe the bird migration records online. Two individuals Once transcriptions are complete, the data is compiled in a database for analysis. All data will be released publicly on the BPP website
for over 870 species, have been scanned by volunteers in the BPP Office. png images and uploaded to the BPP website. transcribe each migration card and the data from those two transcriptions are compared. If they match, the data for free download to the scientific community and public.

Is sent into the BPP final database, if it does not match, it is sent to a third volunteer for transcription.

Case Study 1: Ruby-throated Hummingbirds Case Study 2: Purple Martins

Objective:
A Interval PI“;;{::: ?Irfrnﬁl E:EWS by Decade  To demonstrate how historical data from the North American Bird Phenology Program (BPP) can be
132 r T or the Hean analyzed for mean arrival date by decade to understand possible changes in migration patterns of
B Central 110 4 :
A Purple martins.
O Appalachian
i Methods:

> 131.5 . B Eastern N . :

© 105 4  Based on a sample dataset of 5,345 Purple Martin arrival records provided by the BPP, arrival dates

E % were aggregated over each decade, from the 1880’s through the 1950’s.

g o % % * Change point analysis of the mean arrival dates were conducted for latitudinal degree groups (total of

o 131 a 15 groups) in the 1880’s-1950’s.

= = 100 - :

b T  The groups were assigned so each group had data from each decade.

=
130.5 | n Results and Discussion:
93 - &  We found that the arrival dates for 1920’s, 1930’s and 1940’s were statistically earlier than the arrival
dates for the 1880’s through 1910’s (Figure 3).
A randomized block analysis of variance (ANOVA) of the arrival days using “decade” as the main effect
130 aq - 1 and “latitudinal band” as the blocking effect showed the main effect (decade) to be statistically
Region 1880 1890 1900 1910 1920 1930 1940 1950 significant at 0.05 level (P < 0.0001).
de * Forall time series and latitudinal groups, the most probable change points selected were the 1890’s
and 1900’s. In most cases, there was a decline in the mean arrival dates after the 1900’s.
Fig. 1. Our study area (29-47°N, 67-95°W) divided into three regions based on classifications used Fig. 2. Difference in mean first arrival dates (& S.E.) of Ruby-throated Hummingbirds in the Central (N =  Reforestation in the northeast during the beginning of the 20th century and increasing use of artificial
by the Breeding Bird Survey (www.pwrc.usgs.gov/bbs) and the Environmental Protection Agency 2002), Appalachian (N = 1075), and Eastern Regions (N = 1988; see Fig. 1 for region designations). Fig. 3. Interval plot for the mean arrival days for decades 1880-1950. Intervals show the 95% martin houses may have increased martin populations during this time, and may partially explain
(Level Ill Ecoregions; http://www.epa.gov/wed/pages/ecoregions/level_iii_iv.htm). Arrival days are expressed in ‘day of year’ and corrected for leap years; for example, ‘130’ corresponds confidence interval for the mean decadal arrival dates. Arrival days are expressed in ‘day of year’ : ’
: S oy : migratory advancements noted .
to May 10. Inset letters represent differences that are significant at the P < 0.05 level. and corrected for leap years; for example, ‘90’ corresponds to March 29. sample sizes for decades

are 501 (1880s), 565 (1890s), 700 (1900s), 1126 (1910s), 1152 (1920s), 738 (1930s), 444 (1940s) * Increased competition for nest cavities with introduced species, such as European Starlings (Sturnus
119 (1950s). ' ' ' ' ' ' ' vulgaris) and House Sparrows (Passer domesticus), may also be associated with advancing martin

. migration dates.
Objective: &

 To demonstrate how data from the recently revitalized North American Bird Phenology Program (BPP) can be used to generate an historical understanding of migration in Ruby-throated i slhenislbe fiaiiee) it thee relzivel lange Senokiel erior jor e L850 deis In e 26 die i

relatively lower sample size (119 observations) than the previous decades. S
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Methods: Sl " | s V't . For more information, please contact Ali Arab at Georgetown University ) 3 '-?7\”1?3(%{,% NG TN = T
* Transcribed hummingbird arrival records (N = 5,065) from BPP data (aa577 @georgetown.edu) N o™ —=
* Assigned each arrival a location (i.e., latitude, longitude, and altitude) based on the centroid of the reported arrival city using the GPS visualizer geocoding service (www.gpsvisualizer.com) . \\f“\ é\“&ﬁ%
\ P - C o <
* Assessed the effects of latitude, longitude, and altitude on hummingbird arrival dates using multiple regression S
 Compared differences in arrivals by region using ANOVA, while including latitude as a covariate
Authors:
Results and Discussion: ACknOWIEdgements
 From 1880-1969, hummingbirds arrived 3.4 days later for every 1° increase in latitude, 1.2 days later for every 10° longitude moving from west to east, and 7.5 days later for every 1000 m Jessica Zelt, jzelt@usgs.gov. Patuxent Wildlife Research Center, BARC-East, Bldg. 308- RM 105, 10300 Baltimore
increase in elevation. Avenue Beltsville, MD 20705. Phone number: 301-497-4745.
* Mean arrival dates differed by region (Fig. 2), with birds arriving earlier in the central U.S. than in the Appalachian Region and Eastern Regions. We are much indebted to the original observers Wh? collected the extensive data U_Sed here as _ - | | .
* Earlier arrivals in the central United States possibly explained by a difference in travel distance, with central migrants travelling directly north from Gulf States where many hummingbirds well as the thousands of volunteers who have contributed to transcribing the data into our JZ?)SZOE (;‘]m:r'lc(er,l_:crlucrlte@clerr;s&ogéeGd;Z Cp':mson UnLversgz/,e_)Schgozlsso;AgncuItural, Forest, and Environmental Sciences,
make landfall and eastern migrants travelling northeast. databzs& Thf_- Ik\)lorthdAmerlcardBlrcil PhenololgyhPr?]grtam rf]lles he;:nlytotnhthe Y:-/ﬁrk of volunteers ehotsky Hall Clemson, . Phone number: -240- :
. . . . . . . . . . aroun € glope and we could not accomplisn what we have witnou em. ere are many
Ifhmorelfce;ltral mlgrants migrate over land (i.e., Mexico and Texas), perhaps less time is needed to refuel than for their eastern counterparts that make dangerous and exhausting trips across individuals besides the authors of this article who have provided guidance and support to the BPP, Ali Arab, aa577 @georgetown.edu. Georgetown University, Department of Mathematics and Statistics, 322 St. Mary’s
the Gulfo Mexmq. - . . o . including Chandler Robbins, Jane Fallon, John R. Sauer, Kevin Laurent, Kinard Boone and Lynda Hall, 37th & O Streets, NW Washington, DC 20057. Phone number: 202-687-1878.
* Important to consider spatial variables such as altitude and region in phenology studies. Garrett. The development of the North American Bird Phenology Program has been supported
* QOur results provide an important historical baseline to compare recent arrivals with to assess the impacts of climate change. with grants from the National Oceanic and Atmospheric Administration, United States Fish and Ron Johnson, ronj@clemson.edu. Clemson University, School of Agricultural, Forest, and Environmental Sciences,

Wildlife Service, the United States Geological Survey and the Maryland Ornithological Society. We 260 Lehotsky Hall Clemson, SC 29634. Phone number: 616-240-2397.

also thank Clemson University, with additional support from a Carolina Bird Club grant, for funding

the work presented in the hummingbird case study. Sam Droege, sdroege@usgs.gov. Patuxent Wildlife Research Center, BARC-East, Bldg. 308- RM 124, 10300 Baltimore
Avenue Beltsville, MD 20705. Phone Number: 301-497-5840.

For more information, please contact Dr. Jason Courter or Dr. Ron Johnson, Wildlife Ecologist, at Clemson University (jcourte@clemson.edu;
ronj@clemson.edu).
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